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Summary Central mucoepidermoid carcinoma of the jaws is a rare lesion, up to
date 100 cases had been reported in the English literature.
We retrieved all the available data from the literature and analyzed them. There
were several data lacking in previous reports that precluded a thorough Meta-anal-
ysis of these cases. The old criteria were evaluated and we propose a new guideline
to report future cases by reporting case no 101.c 2004 Elsevier Ltd. All rights reserved.
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(Introduction
Mucoepidermoid carcinoma generally arises
from salivary glands, representing 5–10% of all sal-741-9409/$ - see front matter c 2004 Elsevier Ltd. All rights rese
oi:10.1016/j.ooe.2004.06.001
q The literature review part of this article was presented
the 22nd IAP conference in October 2002, Amsterdam, The
etherlands.
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P. Bottenberg).ivary gland tumors,1 and only rarely arises in the
jaws. In 1945, Stewart et al.2 described mucus-
secreting and epidermal cellular elements thus
establishing it as a distinct pathologic entity. Lepp3
in 1939 first reported of an intraosseous mucoepi-
dermoid carcinoma of the mandible in a 66-year-
old woman, and Bhaskar in 19634 reported two
cases and analyzed the criteria for their central
origin, histology and pathogenesis. Aberrant sali-
vary gland neoplasms arising within the jaws as pri-
mary central bony lesions represent only 2–3% of
all mucoepidermoid carcinomas reported. Althoughrved.
96 N. Kochaji et al.Baj et al.5 in 2002 described a case in teenagers, it
occurs more frequently in the fourth and fifth dec-
ade of life.
Since (oral) pathologists and clinicians encounter
this lesion once in their lifetime (if ever), criteria
for diagnosis and therapy are scarce because of
the lack of systematic data available. Therefore,
an evidence-based approach should start with the
analysis of all available cases presented hitherto
in order to gather sufficient information to establish
diagnostic and clinical guidelines. A Meta-analysis
would be the scientific tool to achieve this goal.
However, the literature consulting did not allow
us to select articles containing sufficient informa-
tion necessary to cover all pathological and clinical
information. This will be demonstrated in the pre-
sent paper and, with the example of a case report,
we are trying to establish guidelines for future
presentation of cases.
The complete medical file from a patient suffer-
ing from CMEC including clinical, radiological, his-
tological and surgical findings is reported.
The aim of this review is to evaluate all the infor-
mation obtained from the literature about this rare
lesion and to propose a guideline for future case
reports in order not to lose necessary information.Case report
A 33-year-old man from African origin consulted
the department of Oral & Maxillofacial Surgery at
the Free University of Brussels suffering from a
painless swelling of the left hard palate for several
months. Clinically the third upper left molar was
missing, and the covering mucosa was intact. Ten
years before a dentigerous cyst associated with
the impacted third molar had been detectedFigure 1 Panoramic radiograph showing A: the dthrough a routine panoramic radiograph. Mean-
while this radiograph, taken in the patients home
country, Zaire (now Democratic Republic of
Congo), was unfortunately lost. At the time, the
patient and his dentist decided not to perform any
treatment concerning the cyst nor the third molar.
The new panoramic radiograph (Fig. 1) showed
an impacted third molar with a radiolucency
resembling a dentigerous cyst and destruction of
the left maxillary sinus.
CT scans and MRI images were obtained and
showed a huge mass of 3 · 4 · 4 cm invading and
destroying the left maxillary sinus (Figs. 2 and 3).
There was significant bone margin destruction,
with cortical bone expansion. Next to the mass, a
lesion was seen which had the appearance of a den-
tigerous cyst filled with muco-fluid (Fig. 4).
A surgical biopsy of the mass was performed and
the pathological examination reported a low-grade
central mucoepidermoid carcinoma (CMEC, Fig. 5).
The patient underwent a bone scintigraphy,
which indicated no metastatic lesion (Fig. 6). There
were no cervical adenopathies.
Hemi-maxillectomy operation was performed
and since the surgical margins were not tumor-free
(Fig. 7) the patient underwent radiotherapy for 6
months.
After 4 years of follow up there is no evidence of
either recurrence or metastasis.
More than 40 sections were made through the
surgical sample and the final diagnosis was low
grade CMEC (Fig. 8).
There were three possibilities for the origin of
this lesion in this patient:
1. Ectopic or minor salivary gland tissue;
2. Transformation of the sinus epithelium;
3. Transformation of the cyst lining.entigerous cyst, B: the impacted third molar.
Figure 2 CT scan image showing the lesion occupying the left sinus (arrows).
Figure 3 MRi image showing the lesion occupying the left sinus (arrows).
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neither salivary gland tissue nor rests of the
sinus epithelium were detected, while there
was an obvious carcinomatous transfor-
mation in the dentigerous cyst lining (Figs. 9
and 10).Literature review
Material and methods
The first review for central mucoepidermoid car-
cinoma cases was made in 1968 by Smith et al.6
Figure 4 MRi image showing the dentigerous cyst filled with fluid probably mucous secretions (arrow).
Figure 5 Biopsy pre-operation, mucoepidermoid carcinoma, A: epithelial cells, B: mucus-secreting cells (H&E
staining, original magnification 400X).
98 N. Kochaji et al.They reported nine cases and reviewed 22 from the
literature.
Till 1975, 10 more cases were reported by Silver-
glade (1968),7 Schultz (1969),8 Dhawan (1970),9
Melrose (1973),10 Alexander (1974)11 and Eversole
(1975).12 One of these cases10 was included in ser-
ies of reported MEC and detailed information on
this specific case was not available.
In 1975 Browand13 made the second literature
review for CMEC cases, reviewing all the previously
mentioned 41 cases and adding 9 cases from their
experience.Within fifteen years (till 1990) 24 new cases were
reported by: Fredrickson (1978),14 Stoch (1980),15
Grubka (1983),16 Gingel (1984),17 Pincock (1985),18
Ganz (1985),19 Unal (1985),20 4 cases by Pierri
(1986),21 2 cases by Tornes (1987),22 6 cases by Wal-
dron (1988),23 Lebsack (1990),24 and 4 cases by Wal-
dron (1990).25 The 6 cases23 reported in 1988 were
part of a study on tumors originating from intraoral
minor salivary glands and lackeda lot of information.
In 1992 Mitchell26 added 8 new cases, and in
1998 Raslan27 added one case and Inagai27 added
another 6 cases.
Figure 6 Bone scintigraphy: A: the tumor, B: false positive lesion (recent trauma).
Figure 7 Biopsy post-operation, showing not tumor-free surgical margins: A: the tumor, B: bone (H&E staining,
original magnification 400X).
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monti (2000),28 Baj (2002),5 4 cases reported by
Jansisyanont (2002),29 Simon (2003)30 and 4 cases
reported by Pires (2003).31 The 4 cases reported
by Jansisyanont were part of study of 80 minor sal-
ivary glands tumours and no information can be
evaluated from them.This makes a total of 100 cases reported in the
English literature.
All the above-mentioned case reports were re-
trieved from the literature and reviewed. When
available the age, sex, ethnic origin, location of
the lesion, clinical signs and symptoms, type of
treatment, follow up, recurrence, relation with
Figure 8 Biopsy post-operation, low grade mucoepidermoid carcinoma, A: epithelial cells, B: mucus-secreting cells
(H&E staining, original magnification 400X).
Figure 9 Biopsy post-operation showing the malignant transformation in the dentigerous cyst epithelial lining
(arrows) (H&E staining, original magnification 400X).
100 N. Kochaji et al.odontogenic cysts and/or impacted teeth, histo-
pathological and radiological findings were re-
trieved. These different data were classified into
four major categories to facilitate their analysis:
clinical, pathological, radiographical and surgical.
After analyzing and evaluating these findings we di-
vided them into two parts: the missing and the
available information.
In order to increase the knowledge of this rare
lesion we compared several aspects to elucidate
certain unanswered questions. Such as:
1. Whether or not the histopathological grade
influences the prognosis (survival period,
metastasis or the recurrence).2. Whether or not the type of treatment
affects the prognosis (percentage of the recur-
rence).Results
Almost all case reports dealt with clinical as-
pects. The median age was 49; occurrence was
most frequent in patients 40–59 years old. Miss-
ing data concerning patient sex was encountered
only in 5% of the literature reports. The male/fe-
male ratio was: 1/1.45. Only 1% of the case
reports did not specify which of the jaws was
affected (available information: upper jaw 17%,
Figure 10 Biopsy post-operation showing the dentigerous cyst: A: the cyst connective tissue, B: cyst lining, and
C: mucous secreting cells (H&E staining, original magnification 100X).
Central Mucoepidermoid carcinoma 101lower jaw 82% of the cases). The exact anatomi-
cal distribution was as follows: palate 1%, ramus
3%, anterior part of both jaws 3% and molar
region 83%, 13% of the reports missed this as-
pect. In 40% of reports CMEC was accompanied
by odontogenic cysts and/or impacted teeth
while in 31% there were no accompanying lesions,
and in 29% of the cases these data were missing.
The percentage of missing findings rose to 84%
when looking at the patients ethnic origin. Avail-
able data stated 1% Mexican, 3% black and 12%
caucasian. This lack of information is as
important as with respect to findings about cov-
ering skin and mucosa. 15% of cases reported
to have intact mucosa while 85% missed this as-
pect.
Pathological aspects
Almost all reports (88%) gave the exact grading
of this lesion and the results were: low-grade
62%, high-grade 13%, intermediate-grade 12%, be-
nign tumor 1%. For metastasis, 5% of cases metas-
tasized to lymph nodes, 20% gave no occurrence
of metastasis and 75% did not specify whether or
not metastasis occurred.
Radiographical aspects
There was a lot of missing information concern-
ing these aspects. Cortical bone expansion oc-
curred in 3% of cases, did not occur in 10% and
87% of reports left this point unreported. Bone
margins were well defined in 8% of cases, destruc-
tive in 5% of cases and in 87% of cases there was no
report. The same percentage of missing findingswas obtained when looking for the radiographic
appearance, 8% showed multicystic appearance,
and 9% showed unicystic appearance.Therapeutical aspects
Different approaches were applied to treat
these lesions, the percentage was as follows: exci-
sion 17%, resection 5%, resection + neck dissection
4%, resection + radiotherapy 1% and radiotherapy
only 1%. The remaining (72%) of reports gave no
specific information about the treatment. There
was no follow up in 5% of cases. The follow-up
ranged from less than 1 year (5%), 5 years (9%),
up to 10 years (8%), and more than 10 years
(1%). In 72% of the reports no exact time of fol-
low-up was mentioned. The recurrence occurred
in 3% of cases (after less than year 1%, after more
than 5 years 2%), did not occur in 22% of cases and
75% of reports gave no information about recur-
rence.Comparison between several aspects
1. Grade and metastasis: this particular category
could be evaluated in only 14 cases and the re-
sults are: high grade/ metastasis: 4/3 while low
grade/ metastasis: 10/2.
2. Grade and recurrence: from 12 cases which we
could highlight this relation only one patient
with a high grade lesion suffered from a recur-
rence lesion after treatment while 11 patients
with low grade lesions suffered from recur-
rence.
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This finding was available from 27 cases; when
applying simple excision the ratio recurrence
to no recurrence of cases was 1:15 while it
was 1:5 when resection surgery was applied, fi-
nally when neck dissection was performed with
the resection the ratio was 1:4.
4. Grade and other accompanying lesions: 3 high-
grade and 8 low-grade cancers were associated
with cysts and/or impacted teeth.Discussion
Dealing with such a rare lesion needs every sin-
gle information to be reported. There are few if
any comprehensive cases reported and most are re-
ported from the viewpoint of one specialty (radiol-
ogy, pathology, oral surgery or general dentistry).
The main problem in the literature was in the
authors themselves, and to be more specific: when
a case was reported by a dental radiologist the
major discussion was focused on radiological as-
pects, the same can be stated for the cases
reported by oral pathologists and/or maxillofacial
surgeons.
Very few case reports (16%) mentioned the
patients ethnic origin, which we believe might
have an extremely important role, especially if
we keep in mind the ethnic distribution of Kaposi
sarcoma before and after the HIV epidemic.
The original report of mucoepidermoid carci-
noma suggested dividing them into relatively favo-
rable and highly favorable groups. Since then there
has been a lack of universal agreement regarding
which histological criteria are most useful and
whether two or three grades should be applied. Fi-
nally the WHO histological classification of tumor
states that the MEC is malignant and must be
graded into either low or high grade only. This
means that we should re-diagnose the previously
reported cases of benign mucoepidermoid tumor
and intermediate CMEC.
In 1974 Alexander et al.11 introduced the fol-
lowing criteria of diagnosing CMEC: absence of
any primary lesion in the salivary glands, absence
of any odontogenic tumors, radiographic evidence
of bone destruction, retention of the integrity of
the cortical plates, positive mucin staining, and
microscopic confirmation of the diagnosis.
Depending on our radiographic aspects results, a
big question mark raises about old criteria, which
stated that CMECs should show destruction in the
cortical bone. However, some cases were
reported to have well defined margins, and in
some other cases there was no bone expansion.Since the first report of this lesion several theo-
ries have been introduced to explain its origin in
the jawbones. These theories are: (1) ectopic sali-
vary glands tissue that was developmentally
entrapped in the jaws. (2) Neoplastic transfor-
mation of the sinus epithelium. (3) Neoplastic
transformation of the epithelial lining of an odon-
togenic cyst (especially dentigerous cysts). How-
ever such ectopic salivary tissue is rarely
discovered in other biopsy specimens from the
jaws. Moreover such developmental abnormality
should take place in the anatomical region of
developmental bone fusion, namely: the front of
the jaw, while only 3% of the cases were reported
in this area. Therefore it seems that salivary tissue
is an unlikely source of the lesion.
The hypothesis of involvement of the maxillary
sinus epithelium was not proven in the 18 cases
that were reported previously.
The most likely source of the CMEC is the neo-
plastic transformation of the epithelial lining of
an odontogenic cyst as mucus-producing cells
are common in odontogenic cysts lining especially
in dentigerous cysts. Moreover 83% of cases of
CMEC occurred in the molar region the most
probable location of developing dentigerous and
odontogenic keratocysts. Accompanying cysts
and impacted teeth were reported in 40% of
the cases.
It is clear that a lot of information regarding the
lesions grade and metastasis is missed as only 16
case reports dealt with it. The relation between
the grade and the recurrence was reported in these
16 case reports only.
Furthermore the results which we have from
comparing type of treatment and recurrence
may be misleading because it is rather uncommon
to have the lowest ratio of recurrence in the
excision treatment group, and this might be due
to the fact that only 27 case reports dealt with
this particular aspect and to the most important
fact that no mention was made of the lesions
size.
Finally there are several questions that
were never answered in the previously reported
cases:
1. The best duration of follow up: Since there was
one case of recurrence after 5 years of follow
up great doubt exists about reports that showed
no recurrence during shorter periods.
2. The exact time of onset of the previously re-
ported lesion. This particular aspect is extremely
important as almost all the previously reported
transformation within an odontogenic cyst oc-
curred in long term standing cysts.
Categories Available information Missing information
Clinical aspects Age Median age 49 0%
Most frequent in 40–59
Gender Male/female: 1/1.45 5%
Anatomical location Upper jaw 17% 1%
Lower jaw 82%
Anatomical distribution Palate 1% 10%
Ramus 3%
Anterior region 3%
Molar region 83%
Ethnicity Mexican 1% 84%
Black 3%
White 12%
Other accompanying lesions No other lesion in the area 31% 29%
Cyst and or impact teeth 40%
Covering Skin and Mucosa Intact 15% 85%
Pathological aspects Grade Benign 1% 12%
Intermediate 12%
High 13%
Low 62%
Metastases To lymph nodes 5% 75%
No metastasis 20%
Radiographical aspects Cortical bone expansion Occurred 3% 87%
No 10%
Bone margins Well defined 8% 87%
Destruction 5%
Radiographical appearance Multicystic 8% 83%
Unicystic 9%
Therapeutical aspects Treatment Excision 17% 72%
Resection 5%
Resection + neck dissection 4%
Resection + radiotherapy 1%
Radiotherapy only 1%
Follow up No Follow up 5% 72%
Les than 1 year 5%
Up to 5 year 9%
Up to 10 years 8%
More than 10 years 1%
Recurrence Yes 3% Less than year 1% 75%
Up to 5 years 0
After 5 years 2%
No 22%
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Although a lot of information has been obtained
from the literature, huge dark areas need to be
highlighted. Therefore we propose the following
guideline:
1. Clinical aspects: the age, gender and ethnic ori-
gin of the patient should be noted. The precise
anatomical location and size of the lesion, the
presence of other accompanying lesions, the as-
pect of the covering skin and mucosa and the
exact medical history of the lesion and previous
lesions should be stated.
2. Radiological aspects: radiographical appear-
ance, cortical bone expansion and the possible
bone margin destruction should be clearly
shown by the author.
3. Pathological aspects: the gradation of the
lesion, presence of lymphatic or blood-bone
metastatic lesions should be reported. Further-
more attention should be given trying to un-
cover the exact pathogenesis of the lesion
relating to its anatomical location and the pres-
ence of any accompanying lesions, in order to
determine the pathogenesis of the lesion.
4. Surgical aspects: the type of treatment applied
and the duration of the follow-up should be
mentioned. When a recurrence occurs, the ex-
act time period, localization and possible rea-
son should be stated.
By indicating all these aspects the global knowl-
edge of this rare lesion will extend, offering both
surgeons and pathologists a possibility for more
accurate decision regarding the best treatment
and prognosis for each individual patient.References
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